Bending test design for sheet metal testing at large plastic strains by Šparovec, Jakob
Preračun napetosti in povesa 
nosilne konstrukcije postrojenja
Podatki
L = 480;(*[mm]*)
L1 = L  2;(*[mm]*)
L2 = 440; (*[mm]*)
Ej = 210000;(*[MPa]*)
a = 15;(*[mm]*)
h = 45;(*[mm]*)
Iy1 =
a h3
12
;
d1 = 30;(*[mm]*)
d2 = 19.6;(*[mm]*)
Iy2 =
π d14 - d24
64
;
F0 = 5000;(*[N]*)
p1 = p2 = 0;
Definicija zasukov, notranjih sil in momentov
ϕ1[x_] = -w1′[x];
ϕ2[x_] = -w2′[x];
M1[x_] = -Ej Iy1 w1″[x];
M2[x_] = -Ej Iy2 w2″[x];
T1[x_] = -Ej Iy1 w1(3)[x];
T2[x_] = -Ej Iy2 w2(3)[x];
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Diferencialne enačbe in robni pogoji
Resitev = SimplifyDSolve
Ej Iy1 w1(4)[x] ⩵ p1,
Ej Iy2 w2(4)[x] ⩵ p2,
w2[0] ⩵ 0,
ϕ2[0] ⩵ 0,
w1[0] ⩵ 0,
M1[0] == 0,
M2[L2] == 0,
w2[L2] ⩵ 0,
ϕ1[L1] == 0,
T1[L1] ⩵
F0
2
, {w1[x], w2[x]}, x;
W1[x_] = w1[x] /. Resitev[[1]];
M1[x_] = -Ej Iy1 W1″[x];
W2[x_] = w2[x] /. Resitev[[1]];
M2[x_] = -Ej Iy2 W2″[x];
Izris diagramov
Kontura nosilca
Pn1 = ParametricPlot[{x, 0}.RotationMatrix[0 Degree] + {0, 0},
{x, 0, L1}, PlotStyle → Directive[Black, Thick, Dashed]];
Pn2 = ParametricPlot[{x, 0}.RotationMatrix[90 Degree] + {0, L2},
{x, 0, L2}, PlotStyle → Directive[Black, Thick, Dashed]];
S1 = Show[Pn1, Pn2, PlotRange → All, AxesOrigin → {0, 0}, Axes → False,
Frame → {True}, FrameStyle → Directive[FontSize → 15]];
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Pomiki
skal = 10;
P1 = ParametricPlot[{x, skal * W1[x]}.RotationMatrix[0 Degree] + {0, 0},
{x, 0, L1}, PlotStyle → Directive[Red, Thick]];
P2 = ParametricPlot[{x, skal * W2[x]}.RotationMatrix[90 Degree] + {0, L2},
{x, 0, L2}, PlotStyle → Directive[Red, Thick]];
G1 = Show[S1, P1, P2, PlotRange → All, AxesOrigin → {0, 0}, Axes → False,
Frame → True, FrameStyle → Directive[FontSize → 15]]
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Maksimalen poves nosilca
N[W1[L1]]
0.481599
Notranji upogibni moment
P1 = Plot[-M1[x], {x, 0, L1}, Filling → Axis, AxesOrigin → {0, 0},
Frame → True, FrameLabel → {"x1 [mm]", "M1[Nmm]"}];
Show[P1, PlotRange → All]
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P2 = Plot[-M2[x], {x, 0, L2}, Filling → Axis, AxesOrigin → {0, 0},
Frame → True, FrameLabel → {"x2 [mm]", "M2[Nmm]"}];
Show[P2, PlotRange → All]
0 100 200 300 400
-1.0
-0.5
0.0
0.5
1.0
x2 [mm]
M
2[
N
m
m
]
skal = 10000;
Pm1 = ParametricPlotx,
-M1[x]
skal
.RotationMatrix[0 Degree] + {0, 0}, {x, 0, L1},
Mesh → False, PlotStyle → Blue, BoundaryStyle → Directive[Blue, Thick];
Pm2 = ParametricPlotx,
-M2[x]
skal
.RotationMatrix[90 Degree] + {0, L2}, {x, 0, L2},
Mesh → False, PlotStyle → Blue, BoundaryStyle → Directive[Blue, Thick];
G2 = Show[S1, Pm1, Pm2, PlotRange → All, AxesOrigin → {0, 0}, Axes → False,
FrameStyle → Directive[FontSize → 15], LabelStyle → {GrayLevel[0]}]
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N[M1[L1]]
600000.
Maksimalna napetost
Wy =
a h2
6
;
σmax =
M1[L1]
Wy
;
N[σmax]
118.519
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